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COMPLETE SPECinCATION 

Detergent Composition 



We, The Procter & Gamble Company, 
a corporation organised under the laws of the 
State of Ohio, United States of America, of 
301 East Sixth Street, Cincinnati, Ohio, 
5 United States of America, do hereby dedare 
the invention, for which we pray that a patent 
may be granted to ns, and the method by 
which it is to be perfonned, to be pardcularly 
described in and by the following statement: — 
10 This invention relates to detergent com- 
positions having superior detergent properties. 
Specifically, this invend<m relates to built 
detergent compositions containing mixtures of 
particular alkyl benzene sulphonate detergent 
surfactants and particular alkyl sulphate deter- 
gent surfactants, said mixtures having syn- 
ergistic detergent properties. 

The well known branched-chain tetrapropy- 
lene alkyl benzene sulphonate detergent sur- 
20 factants are widely used and effective detergent* 
materials. When these branched - chain alkyl 
benzene sulphonates are mixed with, for 
example, fCaUow alkyl sulphate detergent sur- 
factants, the detergent properties of the mix- 
25 ture are what would be expected from the 
detergency characteristics of the individual 
c<Mnponents. Furthermore;, these branched- 
chain alkyl benzene sulphonate detergent sur- 
factants are more resistant to biological degra- 
30 dation, c.g., in fresh water supplies, than are 
surfactants based on straight-dioin aliphatic 
substiments and are, therSore, a subject of 
criticism in this regard. It is known that alkyl 
benzene sulphonate detergent surfactants c<m- 
35 raining straight chain alkyl groups provide 
better detergency characteristics than the cor- 
responding detergent surfaaants conmining 
branched chains. It is also known that the 
position of the phenyl group on the alkyl 
40 chain is important in determining detergent 
performance. For example, those straight chann 
alkyl benzene su^honates wherein the phenyl 
group is positioned close to the end of the 
chain are known to be more effective detergent 
45 surfactants than those alkyl benzene sulphan- 



ates wherem the phenyl-group is near the 
middle of ithe alkyl chain. It is also known 
that, in practice, any straighit-diain alkyl ben- 
zene that is prepared by current conmiercial 
processes will contain a mixture of many iso- 50 
mers wherdn the phenyl groups are attached 
to different carbons in (the alkyl groups. Choice 
of alkylation catalyst will primarily determine 
the dUstribudon of isomers present in any 
commercial product. 55 

The brandied chain al^ benzene sulphon- 
ates have satisfactory detergency effectiveness. 
When they are mixed with higher all^l sul- 
phate detergent surfactants such as those 
derived from tallow fatty alcohols, no syn- 60 
etgistic detergency properties are evident; but 
i^er when these brandhed chain alkyl benzene 
sulphonates are used in admixture with tallow 
alkyl sulphate in a detergent composition there 
is a straight line relationship in which die 65 
detei^ency is direcdy proportional to the rela- 
tive amounts of alkyl . sulphate and alkyl ben- 
zene sulphonate used ' and their individual 
characteristics. 

According to the invention there is pro- 70 
vided a buik detergent composition wludi has 
acceptable foaming properties, is biodegrad- 
able and has superior detergency properties. 

This built detergent composirion comprises 
(A) from 80% to 10% of a synergistic mixture 75 
of synthetic detergent surfactants comprising 
201% to 601% of alkali metal straight chain 
alkyl benzene sulphonate wherein the alkyl 
group contains 10 to 15 carbon atoms, and 
80!%' to 4a%' of alkali metal straight chain 80 
primary alkyl sulphate hawng from 14 to 18 
carbon atwns and (B) from 201% to 901% of 
water soluble alkaline detergency building salt, 
all percentages being by weight. It as to be 
understood diat the percentages of the deter- 85 
gent surfactants and the building salt respec- 
tively refer solely to their relative proportions 
by weight and are not effected by the inclu- 
sion in any particular detergent composition 
of any additional different materials. 90 
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The above composition has excepucnal 
detergent diaiacterisdcs because of the syn- 
ergistic interaction between the straight-chain 
alkyi benzene sulphonate detergent sur- 
5 factant and the straight-chain primary alkyl 
sulphate detergent surfactant It is very sur- 
prising that a detergency synergism is evi- 
denced betwewi these two detergent surfac- 
tants when there is no detergency synergism 
10 evidenced between brandied diain alkyl ben- 
zene sulphonate detergent surfactants and 
straight chain primary d^l sulphate detergent 
surfactanls. In addition to the exceptional 
detergent characteristics, the mixtures of 
15 detergent surfactants of iliis invention are 
highly biodegradable, thereby meeting a r^g- 
nized need. It is understood that "straight- 
chain alkyl" as used herein refers to a sub- 
stituent in a single compound as v^ell as in 
20 mixtures of compounds. The alkyl substituents 
in such mixtures can comprise a very small 
amount (e.g., about 10%* or less) of chains 
containing some branching. Such a branched 
chain component is generally in the nature 
25 of an impurity. However, a small controlled 
amount of brandling, although not preferred, 
can be tolerated. 

As used herem, deamng ability is the 
ability of a sdution of a detergent composi- 
30 tion to remove sofl. from doth. Whiteness 
maintenance relates to the ability of a deter- 
gent solution to prevent suspended soil from 
depositing on the doth during the washing 
operation. The term "detergency" as used 
35 herein is intended to embrace both cleaning 
ability and whiteness mamtenance. 

This synergistic detergency action of the 
compositions of this invention appears to be 
especially manifested in the area of whiteness 
40 maintenance whidi reflects the ability of the 
detergent solution to keep soil suspended in 
the solution once it is removed from e.g. 
dothes. The compositions of this invention are 
superior to their ability to keep soU suspended 
45 to compositions containing either detergent 
suifectant by itself in a built detergent com- 
position of the known branched-chain alkyl 
benzene sulphonace/alkyl sulphate mktures. 
The strai^t chain aUqrl benzene sulphonate 
50 detergent surfactant of the compositions of this 
mvention can be prepared in a variety of ways 
as is well known in the art. The alkyl group 
can be derived, for example, from natural 
sources such as glycerides, by preparmg the 
55 corresponding fatty alcohols and dehydrating 
thOTi to form olefins. The straight cham can 
also be derived from petroleum sources by 
cracking paraffin hydrocarbons to form straight 
chain olefins. These olefins can then be used 
60 to alkylate benzene. The corresponding alkyl 
halides (e.g. alkyl chlorides) can also be used 
to alkylate die benzene. It will be understood 
that the method of preparation is hnmaterial 
as long as the alkyl group is straigjit-diain 
65 and contains the proper number of carbon 



atoms as hereinafter more fully descnbed. 
Appropriate catalysts can be used to give a 
desired disaibution of isomers, wherein the 
phenyl groups are attached to different carbon 
atoms on the zlkyl chains. , , 

Suitable catalysts for condensation of alkyl 
chlorides and olefins with benzene include 
the typical Friedel-Crafts, catalysts such as 
the halides of iron, zinc, antimony, boron, tin, 
titanium, and indium (e.g., aluminium chloride, 75 
iron chloride, zinc chloride and boron fluoride); 
activated eanhs; and sulphuric add arid add 
derivatives thereof such as chlor-sulphonic add. 
Sulphonation of the straight-chain alkyl ben- 
zene is effected by the usual well known oO 
methods. 

The distribution of straight-chain alkyl ben- 
zene sulphonate isomers employed will depend 
to a great degree upon the desired character- 
istics of the finished detergent composition. For 85 
example, maximum detergency is achieved 
when the isomer distribution is high in 1- and 
2-phenyl isomers. When maxunum foaming 
is desired, however, the isomer distribution 
should be high in, for example, 4-, 5- and 6- 5W 
phenyl isomers. The alkyl chain length is also 
important For example, maximum detergency 
occurs when the chain length aver- 
age is from about 13 to about 15 carbon atoms, 
whereas maximum foaming can be achieved 
when the average chain length is from about 
11 carbon atoms to about 13 carbon atoms. 
It appears that in most commercial alkyl 
benzenes there is little, if any, of the 1-phenyl 
isomer; this is preferred because tiie sulphon- 100 
ate of the I'-phenyl isomer is of low aqueous 
solubility. It also appears that, in general 
the 2-phenyl isomer can be . treated as one 
entity and tiie 3^, 4-, 5-, etc., phenyl isomers 
as being approximate equivalents in dctermin- 105 
ing detergency characteristics from chemical 
identities of mixtures. Accordingly, it can be 
stated that straight-chain alkyl benzene sulph- 
onates rich in 2-phcnyl isomer should have a 
lower average chain length than corresponding 110 
straight-chain alkyl benzene sulphonates which 
are low in 2-phenyl isomer to provide equiva- 
lent foaming performance. This follows from 
the increase in foaming ability as the phenyl 
group in such sulphonates is moved to the 115 
centre of the alkyl chain. These faaors should 
be considered in the eventual choice of a com- 
mercial alkyl benzene used to prepare the 
straight-chain alkyl benzene sulphonate em- 
ployed. If 1 - phenyl isomer is present, it can 120 
be considered to be the rough eqm'valent of 2- 
phenyl isomer, except for its lo\TCr solubility. 

It will be understood that alkyl benzene 
sulphonate compounds and primary alkyl sul- 
phate compoimds having ranges of chain 125 
lengtiis as provided herein are suitable and 
that pure compounds of only one chain length 
at tiie upper or lower limits of the ranges can 
be, but are not ordinarily, considered for use. 
Pure materials can be used, but it is preferable 130 
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and more economical to use mixtures of com- 
pounds having differing chain lengdis. 

In the selection of chain lengdis for use in 
this invention, whether pure compounds or 
5 mixtures are used, certain (trends should be 
taken into account. For instance, the ds 
straight-chain alkyi benzene sulphonate will 
have low-foaming characterisdcs, for the same 
isomer distribution, relative to alkyl benzaie 
10 sulphonaies that contain shorter straigjit-diain 
a%l groups. Similarly, the Cid-is priniaiy 
allgd sulphates have low-foaming character- 
istics compared wkh shorter alkyl chain lengths. 
However, for conventional wash temperatures 
15 of about 130°F., both the Qs straight-diain 
alkyl benzene sulphonaite and the Cu-ia Pri- 
mary alkyl sulplmtes are excellent detergent 
mmerials. Although the pure straight-chain 
alkyl benzene sulphonates appear to have good 
20 detergent efficiency up to an alkyl lengA of 
about Cis, admixture with the primary alkyl 
sulphates increases their detergent efficdency. 
A logical extension of this observation is liie 
detergency benefit derivable from mixtures of 
25 straight-chain alkyl benzene sulphonaJes where- 
in the average chain length is as high as about 
Ci5 and pure straight-chain alkyl benzene sul- 
phonates which are of a slightly longer chain 
length than C15 with the primary alkyl sulphate 
30 compounds of this invention. 

The Cio straight-chain alkyl benzene sul- 
phonate serves as a uruque example of this 
invention. The Qo straight-chain alkyl ben- 
zene sulphonate has rather marginal detergency 
35 as compared with the higher homologues. How- 
ever, in combination with the straigjit-chain 
alkyl sulphate detergent surfactants of this 
invention, the Ck, straight-chain alkyl benzene 
sulphonate exhibits essentially the same excep- 
40 tional detergency associated with the 0.2 
straight-chain alkyl benzene sulphonate. A 
logical extension of this observation is the 
detergency benefit derivable from mixtures of 
straight-diain alkyl benzene sulphonates where- 
45 in the average diain lengdi is about Cio- A 
diminished benefit can be expected with lower 
adjacent homologues of the Cio alkyl benzene 
sulphonate. 

A particular straight-chadn alk^ benzene 
50 sulphonate detergent surfaaant wMch can he 
substituted in prior formulations for the well 
known branched chain alkyl benzene sulphon- 
ate detergent surfactant wMi acoq)table foam- 
ing performance, and with improved detergency 
55 characteristics, is such that up to 5% of liie 
alkyl groups contain less tiian 10 carbon 
atoms; up to 30% of the all^yi groups contain 
10 carbon atoms; from 15% to 60% of the 
alkyl groups contain 10 or 11 carbon atoms; 
60 from 10% toi 45% of the alkyi groups contain 

13 or 14 carbon atoms; up to 25% of the 
alkyl groups contain 14 carbon atoms; up to 
15% of the alkyl groups contain more than 

14 carbon atoms and the balance of the allqrl 
65 groups contain 12 carbon atoms, the balance 



being pr^erably at least 10%, all percentages 
being by weight. This mixture suitably has 
from 10% to 50% 2 - phenyl ismneis, the 
balance being 3-, 4-, 5-, 6-, 7-, and 8-phenyl 
isomers, and a molecular weight of from about 70 
230 to about 260. 

The sulphonate groiq> hi lliese laiai^t-chain ^ 
alkyl benzene sulphonates is normally in die 
para position. The cation as described herein- 
before is an alkali metal, preferably sodium 75 
or potassium. It will be undersmod, however^^ 
tlm sodium will normally be preferred, bodi 
for economic reasons and for physical proper- 
ties of the granule such as streJig^A and poura- 
Inlity, if tiie composition is in spray-dined 80 
grantdar form. 

The straight - chain primary alkyl sulphate 
detergent surfactants of this invention may be 
derived from e.g. tallow alcohols, but the 
allq^ portion of the surfactant can be derived in 85 
otiiCT manners as, for example, by preparation 
from petroleum products, e.g,, C14-C18 primary 
fatty alcohol prepared by hydrolyang olefin- 
derived alkyl bronude. The cation of these 
alkyl sulphate detergent surfactants is an alkali 90 
meital, preferably sodium or potassium. The 
sodium cation is agam preferred for physical 
properties of granules such as strength and 
pourabiHtj^ when the detergent composition 
is in the spray - dried form. A preferred 95 
primary alkyl sulphate detergent surfactant 
is that derived from tallow alcohols, which arc 
predominantiy a mixture of cetyl and stearyl 
alcohols. Pure cetyl sulphate or stearyl sulphate 
can also be used. The Qo and Qg alcohols 100 
derived from the higgler boiling fraction of 
coconut fatty alcohol can also be used. 

The compositions of this invention can con- 
tain from 0.5% to 5% by weight of an organic 
foam builder selected from the group con- 105 
sisting of Cio — fatty alcohols and normal 
amides, monoethanolamides, diethanolamides, 
isopFopanolamides and butanolamides and 
normal amide of such acids are preferred. 

The compositions of this inveation contain 110 
from 20% to 90% by weight of water-soluble 
alkaline detergency builder salts either of the 
ocgamc or inorganic types. The weight ratio 
of builder salts to detergent actives is prefer- 
ably from 0.7: 1 to 9: 1. Examples of water- 115 
soluble inorganic alkaline builder salts whidi 
can be used, alone or m admixture with 
themselves and organic alkaline scquestrant 
builder salts are alkali metal carbonates, phos- 
phates, pyrophosphates, polyphosphates, and 120 
siliaites. Spedfic examples of such salts are 
sodium tripolyphosphate, sodium c^onate, 
potassium carbonate, sodium pyrophosphate, 
potassium pyrophosphate, potassium tripoly- 
phosphate, and sodium hexametaphosphate. 125 
Examples of organic alkalme sequestrant 
builder salts which can be used alone or in 
admixture with each other or with the pre- 
ceding inorganic alkaline builder salts, are 
alkali metal, especially sodium and potassium, 130 
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amino polycarboxylates (eg. ethylene diamine 
tetraacetates, N - (2 - hydioxyethyl) - eth^^e 
diamine triacetates, nitrilo triacetates (NTA) 
and N - (2 - hydioxyediyl) - nitrilo diacetates). 

5 Odier organic builder salts indude the alkali 
metal salts of phytic add, e.g. sodium phytate 
(see British Patent Specification 714,212), and 
water-soluble salts of ethane - 1 - hydroxy - 
1,1 - diphosphonate (EHDP), eg. the tn- 

10 sodium and tripotassium salts, are also suit- 
able. Mixtures of any of die preceding organic 
or inorganic builder can be used, espedally the 
KDDP - containing mixtures described ui 
Britidi Patent application 43,732/63. (Serial 

15 No. not known). , 

Preferably, the builder salts are tnpolyphos- 
phates, pyrophosphates, NTA or EHDP and 
mixtures thereof, espedally the sodium salts, 
and a particularly preferred builder composi- 

20 tion as a mixture of sodium tripolyphosphate, 
sodium nitrilo triacetate and sodium ethane- 
l-hydioxy - 1,1 - diphosphonate. 

Granular detergent compositions containing 
straight chain alkyl benzene sulphonate deter- 

25 gents sometimes exhibit a slight tendency to 
stacking. This is eliminated if up to 5%, by 
weight, of alkali metal nitriloacetete and/or 
ediyl^e diamine tetraacetate is induded in 
admixture with sodium tripolyphosphate as 

30 builder. _ .... 

The detergent composiuons of tins invention 
can contain, if desired, any of the usual adjuv- 



ants, diluents and additives, for example, mois- 
ture, perfumes, o^er organic detergent sur- 
factants, anti-^amishmg agents, anti-redeposi- 
tion agents, bacteriostatic agents, dyes, fluores- 
cers and foam depressors, without detracting 
from the advantageous properties of the com- 
positions. 

The compositions of this invention often 
tend to be corrosive toward aluminium, thus, 
if the detergent solution is to contaa this metal 
repeatedly or for prolonged periods of time, 
espedally at devated temperatures, a corrosion 
inhibitor should desirably be included. Soluble 
silicates are highly effective inhibitors when 
added to the compositions of ^s invention, 
preferably at levds of from about 3^% to 
about 10% by wdght Potassium, or preferably 
sodium sittcates having a weight ratio of SiOo/ 
MsO of from about 1.0 to about 2.6 and 
prefersdjly from 1.6 to about 2.6 can be used. 
"M" in this ratio refers to sodium or potas- 
sium. 

The compositions of this invention are pre- 
ferably in granular foim, eg., spray-dried, 
but can also be in compressed granular 
(tabletted) form or in the form of liquid dis- 
persions. Preferably the compositions should 
provide a pH in washing solution in the range 
of 9 to 12; all of the following Examples pro- 
vide a pH in this range. 

The following Examples are illustrative of 
die practice of this invention. 



Example I 



Composition 



Material 



•^^j in Formula 
(Active Basis) 



I Sodium tallow altyl sulphate 
Sodium tripolyphosphate 
Sodium silicate (1:1.6 NaaOiSiOo) 
Sodium sulphate 
Sodium carboxymethyl cellulose 

II Sodium tallow alkyl sulphate 
*Sodium straight-dMin (Cxa) alkyl benzene sulphonate 8.0 

Sodium tripolyphosphate 50.0 
Sodium silicate (1:1.6) ^ ^ 

Sodium sulphate 23.75 
Sodium carboxymethyl cellulose 0.25 



20.0 
50.0 
6.0 
23.75 
0.25 
12.0 



35 



40 



45 



50 



55 



60 
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Example I 

% in Formula 

Composition Material (Active Basis) 

in Sodium tallow alkyl sulphate 12.0 

"^Sodium straig^-chain (C^a) alkyl benzene sulphonate 8.0 



IV 



VI 



Sodium tnpolyphosphate 


25.0 


Sodium ethan&-l-liydioxy-l,I diphosphonate 


5.6 


Sodium nitrilotnaoetate 


12.2 


Sodium silicate (1:1.6) 


6.0 


Sodium sulphate 


30.95 


Sodium carboxymethyl cellulose 


0.25 


Sodium tetrapropylene benzene sulphonate 


20.0 


Sodium tnpolyphosphate 


50.0 


Sodium silicate (1:1.6) 


6.0 


Sodium sulphate 


24.0 


Sodium tetrs^ropyioie benzene sulphonate 


10.0 


Sodium tallow alkyl sulphate 


10.0 


Sodium tnpolyphosphate 


50.0 


Sodium siHcate (1:1.6) 


6.0 


Sodium sulphate 


24.0 


Sodium tallow alkyl sulphate 


20.0 


Sodium tripolyphosphate 


50.0 


Sodium silicate (1:1.6) 


6.0 


Sodium sulphate 


24.0 



* The straight-chain alkylbenzene sulphonates used in Example I contained approximately 
97% alkyl groups containing 13 carbon atoms and approximately 3% containing 12 carbon 
atoms. The phenyl position distribution was approximately 12% 2-phenyl, 12% 3-phenylj 
13% 4-phenyl, 20% 5-phenyl, 24% 6-phenyl, and 19% 7-phenyL 

The above compositions were tested in a were rinsed (six spray rinses and one deep 

standard Wash-Wear test which was conducted rinse) and then dried. The water had a hard- 

as follows: ness of 8.4 grains per gaUon and the detergent 15 

5 White shirts, cotton T-shirts and other composition concentration in solution was 

fabrics were distributed among various male 0.1%. (No fluorescers or bleaches were used.) 

individuals and each shirt and T - sMrt was Direct comparisons were made by a panel 

worn for one normal working day under uni- of 5 skilled graders between pairs of shirts and 

form conditions. The soiled shirts and fabrics fabrics worn and soiled by "die same individual 20 

10 were then washed in an automatic agitaiiag- The shirts and fabrics were graded on die 

type washer for 10 minutes with detergent degree of cleanness and whiteness maintenance 

solutions at 130° F. After washing the dothes ^jbtainedj paying particular attention to die 
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coUars and cuffs. The idative cleaning effec- 10 is dean, with the k"^™ "^J^^J^JSl" 

tiveness of eadi detergent composition was resenting mtermediate values of these conai- 

graded on a raw scx>re under U.V.-free light tions. . - ^^^a w the 

Ind simulated north dayiighl^ averaged, and The above composmons, when testal °y the 

^Si Sated on to a 1-10 scale wherein above Wash-Wear test, gave the following 

on the scale 1 ds filthy, 5 is acceptable, and results. 



10 



Whiteness 



Composition 


Cleaning 


Maintenance 


I 


8.3 


7.9 


n 


9,2 


9.5 


III 


9.6 


10.0 


IV 


4.8 


3.0 


V 


6.9 


4.3 


VI 


8.1 


6.5 



15 



20 



25 



30 



35 



40 



45 



Composition II containing the mixture of 
straight-chain alkyl benzene sulphonate and 
primary alkyi sulphate detergent is clearly 
superior in detergency to composition I con- 
taining only the primary alkyl sulphate deter- 
gent; it had acceptable foaming. C5ompositions 
IV and V dearly disclose &e increasingly 
poor peifoimance when the corresponding 
branched chain alkyl benzene sulphonate is 
substituted for part (Examine V) or all (Ex- 
ample IV) of the primary aUcyl sulphate 
detergent of composition VI. Composition III 
is a particularly preferred example of the 
improved mixture of detergent actives of this 
invention with the improved ddiergent builder 
mixtures of ^e ^orementioned British Patent 
appltcarion .43,732/63 (Serial No. Not 
Known). Compositions II and III exemplify 
the preferred 60:40 ratio of tallow alkyl sul- 
phate and straight chain alkyl benzene sulphon- 
ate. Sodium cetyl or stearyl sulphate can be 
substituted for the tallow alkyl sulphate in 
Composirion III with similar results. 

The wash water of Compositions II and III 
was more readily biodegraded than that of 
Compositions IV and V. 

Example n 

A built detergent granular composition was 
prepared by combining in a crutcher 1 12.9 
pounds sodium alkyl benzene sulphonate paste 
(2.6 pounds sodium alkyl benzene sulphonate, 
7.7 pouunids water, 2.5 pounds NasSO.,, and 
the balance miscellaneous) prepared by sul- 
phonating and neutralizing a commercial 
straight-chain alkyl benzene having an average 
molecular weight of about 264; (2) 13.2 poimds 



of sodium tallow alkyl sulphate paste (32 
pounds sodium talk)w alkyl sulphate, 7.8 
pounds water, 2 pounds Na-SO.,, and the 
balance miscellaneous); (3) 4.6 pounds of 
sodium silicate (2 pounds silicate solids) (1.6 
Si0«:Na=O); (4) 0.75 pounds unsubstimted 
amide of' a Cz^.—^u fatty acid mixture; 0.7 
pounds sodium toluene sulphonate; 16.5 
pounds sodium tripolyphosphate (anhydrous); 
2.1 pounds water; 54.5 grams sodium carboxy- 
methyl cellulose; and 3.0 grams benzotriazole. 
The above crutcher mix was spray dried to 
form highly desirable built synthetic detergent 
granules having exceptional detergent charac- 
teristics in laundering soiled clothing in 
aqueous solution. The organic^ coniponents of 
the washing solution were readily biodegraded. 

The alkyl benzene sulphonate in this 
example contained approximately 28% 2- 
phenyl isomer (the balance 3 - phenyl and 
higher) and has a chain length distribution 
in which 16% was Cn, 27% was Cio, 35% 
was C,3, and 22% was Cjj. 

Similar granular compositions hayirig similar 
characteristics were prepared in a similar man- 
mer, with the exception that the sodium toluene 
sulphonate and benzotriazole were replaced 
with sodium sulphate; and the alkyl benzene 
sulphonates had the following chain length dis- 
tributions and contents of the 2-phenyl iso- 
mer, in each case the balance of the isomers 
was a mixture of die 3 - phenyl and higher 
isomers. The following chain length distribu- 
tions in some cases do not add up to 100% 
since the given figures are the results of actual 
analyses and experimental error is involved; 



50 



55 



60 



65 



70 



75 



80 



85 
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I C„ — 21% 

Cu - 20% 
Cx2 - 16% 



^13 




1Q0/ 






1 AO/ 
10% 






AO/ 

^70 






2-pheiiyl isomer 






4% 






43yo 


^12 




30% 






1 CO/ 

15% 






CO/ 

5% 


Cx6 




1% 






2-pheiiyl isomer 


Cio 




5% 


Cu 




18% 


Ci2 




21% 


Cl3 




21% 


Ca4 




12% 


Cx5 




12% 



2-pheayl isomer — appioximatdy 40% 
IV C,o — 4% 

— 30.5% 

Ci, - 11% 
Ci. - 2% 

— 0.5% 

2-phenyl isomer — aj^roximatdy 28% 
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vni 







c« - 


35% 




27% 


Ci3 


18% 


Cm - 


4% 


unknown — 


4% 



2-^henyl isomer — 33% 
VI Ci, — 3% 

Cm — 16% 
Cu - 21% 
C„ - 22% 
Cis - 20% 
- 17% 
Cxs - 2% 

isomer ^proximately 40% 

vn 



^10 


4% 


Cu - 


19% 


Cl2 - 


28% 




27% 




15% 


Cl6 - 


2% 


unknown — 


6% 



2-phenyl isomer — 19% 





- 16% 




- 29% 


Ci3 


- 33% 


Cl4 


- 21% 


Cl5 


- 1% 



2-phenyl isomer — 28% 
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IX 



Q 


- 20/0 


Cio 


- 13% 


Cu 


- 34.5% 


Cx» 


— 32.5% 


Ci, 


- 17% 


Cu 


- 1% 




2-phen34 isomer — 33% 




- 6% 


Cxi 


- 39% 


Cl2 


- 45% 


Cis 


- 10% 



2-plienyl isomer — 23% 



10 



15 



Whea granular composadons ^ilar to those 
m Esample H are prepared in vMch die 
sodium tripolyphosphaiie is rqjlaced m whole 
or in part, by sodium cariionatje:» sodium 
pyrophosphate, sodium ethylene diamine tetra- 
acetate, potassium nitrilo triacetate, sodiimii 
phytate, tdpotassium ethane 1 - hydroxy - 
1,1 - diphosphonate, or mixtures thereof, am- 
ilar results are achieved in that granular deter- 
gent compositions are prepaml having good 
detergency, foaming and biodegradabiBty char- 
acteristics and exhibiting similar synergistic 
properties when compared in a parallel manner 
with tallow alkyl sulphate and/or tetrapropy- 
lene benzene sulphonate based compositions 
as desciibed in Example I. 



WHAT WE CXAIM IS: — 

1. A built detergent composition aranprising 
(A) from 807o to 10% of a synergistic mixture 
of syntlietic detergent surfactants comprising 
207o to 60% of alkali metal straigbt-chain 
alkyl benzene sulphonate wherein die alkyi 
group contains from 10 to 15 caibon atoms, 
and 80% to 40% of alkali metal straight- 
chain primary ajkyl sulphate having from 
14 to 18 caibon atoms and (B) from 20% to 
90% of wai^r soluble alkaline detergracy 
building salt, all percentages bemg by weight 

2. A detergent composition according to 
claim 1, wherein the weight ratio of building 
salt CO detergent actives is from 0.7: 1 to 9 : 1. 

3. A detergent composition according to 
daim 1 or 2, wherein the alkyl benzene sul- 

35 phonate contains from 10% to 50%» of the 
2 - phenyl isomer, ^d has aUgrl groups of 
chain lengths such that up to 5% contain less 
than 10 caai)on atoms, up to 30% contain 
10 carbon atoms, from 15% to 60% contain 



20 



25 



30 



10 or 11 carbon atoms, from 10% to 45% 40 
owitain 13 or 14 caibcHi attnns, up to 25% 
contain 14 carbon atoms, up to 15% contain 
more tlian 14 carbon atoms, and the balance 
contains 12 carbon atoms, all percentages being 
by weight. 45 

4. A detergent composition according to any 
one of of the preceding daims wherem the 
alifflU metal allo^l benzene sulphonate is die 
sodium or potassium salt 

5. A detergent composition according to any 50 
one the preceding ckdms, wherein the alkali 
metal straight chain alkyl sulphate is derived 
from tallow alcohols. 

6. A detergent composition according to any 

one of the preceding claims, \rfierdn ifc alkali 55 
metal primary alkyi sulphate is the sodium or 
potassium salt. 

7. A detergent composition according to any 
of the preceding daims, wherein the alkaline 
detorgency buikOi^ salt composes one or more 60 
of alkali metal pyropho^hates, polyphosphates, 
ediylene diamine tetraacetates, nitrilotriacen 
tates, ediane - 1 - hyd-roxy - 1,1 - diphos- 
phonatES, N - (2 - hydroxyeriiyl) - nitrilo - 
diacetates, and N - (2 - hydroxyethyl - ethyl- 65 
lene diamine triacetates. 

8. A detergent composition according to any 
one of the preceding dainas wherein the alka- 
line detergency bidding salt is sodium tri- 
polyphosphate. 70 

9. A det3ergent composition according to any 
one of claiins 1 to 7 wherdn the alkaline 
detergency buildmg sak is sodium tripoly- 
phosphate with up to 5%, by weight of the 
composition, of alkali metal nitrilottiaceitaite 75 
and/or ethylene diamine tetraacetate. 

10. A detergent composition according to any 
Gat of claims 1 to 7 wherein the alkaline 
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detetgency building salt h a mixtuie of sodium 
tripolyphosphate, sodium nitnlotriacetate and 
sodium ethane - 1 - hydros - 1,1 - diphos - 
phonBtie. 

11. A detergent composidon according to 
any one of the preceding claims, which con- 
tains 0.5% to 5% by weight of a nonnal 
amide, monoethanolamide, diethanolamide, 
isopropanolamide or butanolamide of one or 
moie fatty acids ha\dng 10 to 16 carbon 
atoms. 



12. A detergent composition according to 
daim 1 and described in either of the 
Examples. 

For the Applicants, 
CARPMAELS & RANSFORD, 

Chartered Patent Agents, 
24 Southanmipton Buildings, 
Chancery Lane^ London W,C2, 
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